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The City of Atlanta is faced with a problem of finding
methods of disposing waste before facing a crisis. The
purpose of this study is to address the options available
to the City from a financial standpoint. Emphasis is
placed on the costs associated with establishing new
facilities, whether they include landfilling development
and expansion, incineration waste-to-energy (WTE), or
reducing the volume of waste disposed through recycling.
The significance of this study is to provide municipali¬
ties, such as Atlanta, with an alternative in developing
a long-range solid watse management plan.
The data used to analyze the problem is from second¬
ary sources, which include previous studies, articles,
journals, periodicals and books. The analysis includes a
-1-
cost-benefit approach to comparing the options available
to the City.
The findings of the study would reveal some alterna¬
tives that would be financially and economically beneficial
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I. INTRODUCTION
Solid waste management problems are facing every
municipality to varying degrees. These nationwide problems
are characterized by increasing quantities of waste,
increasing population and land used and increasing citizen
resistance to new disposal site location.^
Everyday Americans generate more than one-half million
tons of solid waste, a veritable mountain of garbage.
Proper disposal of all the unwanted material is a growing
concern throughout the United States. Accompanying the
growing concern with the environment has come a strongly
expressed desire of communities to deal with solid waste
in a more satisfying, systematic and economical way.^
The growing concern with local governments is that
of financing solid waste management. In recent years,
problems of financing have arisen where there have been
^Bernard F. Hillenbrand, "An Action Program for
Solving Solid Waste Management Problems," paper presented
for the Fourth Annual Meeting Institute for Solid Waste of
the American Public Works Association, Chicago, 1969.
^Francis P. Mulvey et al, "The Economics of Recycling
Municipal Waste; Background Analysis and Policy Approaches
for the State and Local Governments," a staff report to
the New York State Legislative Commission on Solid Waste
Management, Albany, New York, 1986.
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increases in labor rates, communities have annexed areas
without proper services and where improvement or moderni¬
zation programs have been initiated. Often, drastic
increases in the cost of solid waste management systems
result from a need for immediate and large-scale improve¬
ments in methods of disposing waste, such as acquiring a
new incinerator or closing down an old landfill which has
become saturated and replacing it with a new one in order
to meet current standards.^ The implementation of an
effective solid waste management program depends on the
availability of financial support in terms of quantity
and timing of income and expenditures.^
The City of Atlanta, like all cities and munici¬
palities, has the responsibility of ensuring that solid
waste generated by its citizens is disposed of in a safe
and environmentally acceptable manner. The city, how¬
ever, has enjoyed the benefits of an efficient and cost
effective solid waste management program for a nxamber
of years. The costs of waste disposal has been low
and problems associated therewith have been limited or
^Robert M. Clark, Analysis of Urban Solid Waste
Service; A System Approach (Ann Harbor, Michigan; Ann
Arbor Science Publishing, Inc., 1978), p. 10.
^City of Atlanta, A Study of the Co-Disposal of
Municipal Solid Waste and Sludge, Atlanta, Georgia, 1987,
pp. 1-2.
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nonexistent.^ Given the present regulation and con¬
straints, it can be assumed that the future of Atlanta
solid waste management will not be as cheap as in the
past, nor will management be free of problems unless the
city acts soon and develops a long-range plan for solid
waste disposal. Furthermore, there must be attention
given to the financing of such a plan.
The purpose of this study is to analyze the methods
in which the City of Atlanta can increase storage capacity
for handling future waste materials. In addition, the
cost of these methods and funding mechanism available for
financing waste disposal will be addressed. Also, the
impact of the new federal regulations and constraints as
they relate to increased cost for disposal facilities
will be highlighted. As a result, the findings should
implicate an alternative the City could consider in
addressing the need for solid waste disposal facilities.
^Ibid., pp. 2-8
II. THE AGENCY AND ITS SETTING
The City of Atlanta is a complex organization which
provides a broad range of services to its residents,
workers, and visitors. The structure of this organization
can be divided into two categories: those which primarily
provide direct services to the public and those which
primarily support the direct service provided. The support
category consists of thirteen management divisions.
The Department of Finance is one of the thirteen
management divisions within the City of Atlanta's organi¬
zational structure. The Department of Finance is directed
by an appointed Commissioner and Deputy Commissioner
whose responsibility is that of managing the financial
operations as well as the six different bureaus within
the Department. The six bureaus in the Department of
Finance each hold designated responsibilities which
collectively contribute to the overall financial manage¬
ment of the City's operations. The five bureaus within
the Department are: 1) Bureau of Budget Management
Analysis; 2) Bureau of Program and Performance Evaluations;
3) Bureau of Financial Analysis and Auditing; 4) Bureau
of Accounting and Budget Administration; and 5) Bureau of
-4-
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Treasury Licensing and Employee Benefits.
The writer interned with the Bureau of Budget and
Management Analysis. The Bureau of Budget and Management
Analysis provides the city government with a central
budget system, as well as provides decision-makers with
independent analysis and revolution of resource allocation
issues, coupled with producing financial data for both
internal use and public dissemination.^
The Bureau of Budget and Management Analysis operates
within a designated planning period in order to meet the
deadline for financial documents to be published for the
Executive Branch and City Council.
The Comprehensive Development Plan (CDP) is the first
stage of the planning process. The plan is a legal guide
used for the growth and development of the City of Atlanta.
The CDP is mandated by the City of Atlanta Charter, which
requires the Mayor to prepare and submit to the Council a
proposed CDP with citizen participation reflected in the
planning process.
The CDP contains five and fifteen year plan components
and identifies the major policy issues in land use,
economic development, transportation, housing, parks and
^City of Atlanta, Bureau of Budget Management and
Analysis, Budget Briefer, Atlanta, Georgia, 1988, p. 3.
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recreation, environmental protection, public safety, h\iman
services and cultural preservation. It includes land use
plans, transportation plans and maps showing the plans
developed for various geographic areas.^
The Capital Improvement Program is the next phase
of the planning process. The Capital Improvement Program
is a systematic process which identifies the city govern¬
ment capital and infrastructure improvements needed to
maintain the existing city service delivery system and
to support the development contemplated by the CDP. The
Capital Improvement Program covers a fifteen year time
frame for capital project planning and programs which are
capital revenues for the succeeding three years. It
addresses the budgeting of capital funds in the annual
budget process for items identified as first year priori¬
ties in the Capital Improvement Program.^
The annual budget is the third step in the budget
cycle, which is prepared by the Executive Branch and
presented to the City Council as the Mayor's recommended
budget. The annual budget process includes the setting
of goals, objectives and work programs for the various
City agencies, as well as the financing plan for raising
^city of Atlanta, Budget Briefer, p. 6.
^Ibid., p. 3.
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the necessary revenues through taxes, service fees and
other sources.^
The writer' s position as an intern was that of a
Budget Analyst. The responsibilities and duties of a
budget analyst are as follows:
1) Develop budget recommendations for assigned City
departments or agencies;
2) Provide central maintenance and management func¬
tions of City departments or agencies budgets;
3) Prepare the Capital Improvement Program projects
for areas of purview;
4) Review and recommend on all legislation for the
assigned areas of purview which are to be consid¬
ered by the City's Finance Committee;
5) Provide technical assistance to assigned depart¬
ments or agencies;
6) Perform special projects or tasks, such as research
reports, analysis of problem areas, performance
evaluations, operations review, and such other
duties as may be assigned.^
The student intern was assigned to the Department of
Public Works' Budget Operations. This assignment included
working with three bureaus: 1) The Bureau of Highway and
Streets; 2) The Bureau of Sanitary Services; and 3) The
Bureau of Traffic and Transportation. The review of the
Department of Public Works Capital Improvement projects
^City of Atlanta, Budget Briefer, p. 3.
^City of Atlanta, Department of Finance, Policy and
Procedures Manual, Atlanta, Georgia, 1987, p. 15.
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resulted in the organization of these projects into a
format using a spreadsheet of Lotus 1-2-3. Upon completion
of this assignment, the student was able to identify
discrepancies which exist between projects in the Compre¬
hensive Development Plan and those in the Capital Improve¬
ment Program, as well as compare the departmental requests
against the CDP. An analysis of the Department's proposal
for its logical presentation was also done at this time.
An extension of this analysis entails reading the caption
for each project for grammatical and clear concise explana¬
tion of each project function. Each bureau had 1988
expenditure history which was collected from the accounting
records. In review of these records, they too were entered
into the computer.
The student was also involved in interacting with the
bureaus and planning in order to ensure the collection of
all projects and to receive feedback for necessary changes
and alterations. Once all the projects were identified,
the student completed the input of the Capital Improvement
project's data collection. This task entailed formatting
the data to reflect the departmental budget requests and
the recommended budget amounts for each project for the
1989 budget. The operation of the Macintosh computer,
using the Filemaker software, organized the projects into
the proper order. The completion of these entries resulted
-9-
in a printed document reflecting all the Department's and
Bureau's Capital Improvement Requirements.
The intern was also involved in the computation of
the salary increases for all employees. The completion
of the salary increase require taking the percentage of
the last pay grade step for each department and applying
the increase to the individual department accounts. The
identification of the present salaries for the respective
bureaus were performed and then computed to a one-step
upgrade. Upon completion of the computation, the figures
were reviewed by the Senior Analyst. Once acceptable,
the steps were activated after a designated starting date.
The City of Atlanta has a code requirement for
developing rental rates for neighborhood centers. The
rental rates are charged each year to the tenants, but
the rates change each year due to inflation. Therefore,
the calculation for the new rates had to be figured.
Using past rate computation procedure in conjunction with
the percentage of increase difference for the past and
present year, the intern calculated the new rates to be
effective for 1989.
The student intern was also involved in the analysis
of the Budget Briefer document. The Budget Briefer is a
sxammary of the City's 1988 Budget, which represents the
end product of the City's planning and management process.
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Analysis of the Budget Briefer was performed to reflect
needed changes in the format and outlay of the information
for comprehension.
The student found her experience in this position
to be very exciting, informative and challenging. The
exposure to the Budget operations of a municipality of
Atlanta's magnitude creates a well-rounded picture of the
importance each agency plays in the successful operation
of such an organizational structure. Through the author's
working-experience with the budget for public works, an
interest in the area of Solid Waste Management subsequently
developed for the following reasons: first, there was
only one method of disposing waste, that of landfills;
secondly, the requested amounts for the present facilities
was substantially higher than the funding available; and
thirdly, the City is in need of more disposable facilities
to meet her demands.
III. STATEMENT OF PROBLEM
Solid waste problems are defined as an excess supply
of waste materials resulting from mismatch between the
costs and benefits of materials used in general and of
generating and managing waste materials in particular.^
The problem is further viewed as a result of supply and
demand, meaning there is an imbalance between the supply
of and demand for waste materials and from a divergence
between the value to consumers of an additional unit of
waste generating and the cost of managing that waste
collection and disposal.^ Goddard states that:
Since waste materials are not destroyed by
the process of production and consumption,
but merely changed in form, the waste
materials consequently only flow through
the economy. Both the magnitude and direc¬
tion of such flows are importantly related
to the magnitude and structure of supply
and demand, therefore, measurement of these
flows are needed to identify the decision
points at which such flows are generated.^
^Haynes C. Goddard, Managing Solid Waste (New York:





The measurement of the waste flow allows • municipalities
to judge the facilities needed to handle the flow of
waste materials.
The solid waste problem, although national in ’’scope,"
is the responsibility of counties and municipalities that
receive commercial and residential waste. In communities
where the local government provides the services of solid
waste collection and disposal, finding facilities to
dispose of the waste is of increasing concern. This is
mainly due to an increase in the flow of waste and the
lack of disposable space available. In addition, solid
waste management costs are increasing. Therefore, financ¬
ing and providing solid waste collection and disposal
service for the public is clearly growing more complex,
but opportunities to do more with less are emerging.^
The trend for cost increase is expected to continue.
Everything from funding a site to permitting construc¬
tion, operating, closing and maintaining solid waste
management facility is complicated and more costly today
than in the past due to:
1) More stringent and comprehensive regulations;
2) Increased public awareness and demand for environ¬
mental controls and protections; and
^David Seader, "PrivatizationMoves to the Forefront,"
Solid Waste and Power vol. 3, no. 2 (April 1989) ;60.
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3) More time-consuming and costly permitting require¬
ments . ^
The City of Atlanta uses landfills as their present
method of disposing waste. At the current rates, the
existing landfills capacity will be exhausted by 1994.
The problem the city is facing in solid waste management
is a shortage of disposable facilities to handle the
amount of waste generated by its residents. In addition,
due to the high costs in managing solid waste disposable
facilities, the City must also address the funded sources
needed to finance disposal facilities.
^Deanna L. Ruf fer, "SolidWaste Management Economics,"
Urban Georgia, November 1988, p. 18.
IV. REVIEW OF LITERATURE
Solid waste management can be divided into two inter¬
dependent areas: 1) collection which includes storage,
transfers and transporting; and 2) disposal which includes
the site placement of solid waste materials.^ A munici¬
pality can be strong in one area, such as collection
methods, and weak in the availability of disposable facil¬
ities for the collection materials. Therefore, the objec¬
tive of municipalities must be to have an efficient program
of solid waste management which incorporates the financial
needs of both collection and disposable facilities. The
emphasis should be, therefore, in financing both areas
since one depends upon the other.^ This is the challenge
that most municipalities are facing.
There are two methods of disposing waste; one is by
landfills and the other is by incineration. Meaning, you
can either burn the waste or store it in landfills. There
are methods of reduction, such as recycling, which can
^Stuart H. Russell, Resource Recovery Economics:
Methods for Feasibility Analysis. New York: Marcel




help alleviate the problem of running out of space in
disposing waste. Aside from previous cost-benefit studies
on collection, environmental concern and legislative
policies’ attention has now become focused on the methods
of reducing waste and the development of facilities for
long-term storage. The variety of options available for
solid waste disposal can be confusing to local decision¬
makers. This occurs because each disposal technology has
its own supporters with their own different advantages and
options. When evaluating these options, decision-makers
are faced with the challenge of finding knowledgeable, yet
important, observers to compare the economic and other
factors associated with solid waste management.
The objective of waste disposal according to Peter
Isaac is ”to treat and dispose of our residues (household,
commercial, and industrial) in such a way as to avoid
danger to man, to amenity or to the environment, and at
least cost."^ The issue of least cost is a developing
concern with municipalities due to a lack of funding of
present overall disposal methods and the need for new
alternatives in solid waste management. In communities
where the local government provides the service of solid
^Peter C. Isaac, ’’Waste Management," Waste Disposal;
Future Hopes and Real Costs vol. LXXVII, No. 1
(January 1988);6.
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waste collection and disposal, the increased cost of
compliance will be higher.^ The U. S. Environmental
Protection Agency's (EPA) recent Municipal Study suggests
a major challenge is facing municipalities today. Accord¬
ing to the study,
... by the year 2000 the combined public
and private cost of maintaining current
standards will reach $74 billion per year,
compared to $59 billion in 1988. Moreover
municipalities are expected to shoulder an
increasing portion of the compliance burden
over the coming decades. In 1981, local
governments paid 49% of the nation's com¬
pliance costs; by 2000, this figure is
expected to exceed 65%.^
Therefore, based on EPA's study, as compliance costs
soar, the ability of local government to raise funds for
solid waste collection and . disposal and other public
service is diminishing.® It is also evident that tax¬
payer revolts have limited the use of tax-based revenues.
As a result of these new guidelines, many municipalities
are forced to go back to the decision table to address
this most critical issue in evaluating solid waste
management.
^Isaac, "Waste Management," p. 7.
®Seader, "Privatization Moves to the Forefront,"
p. 59.
®Ruffer, "Solid Waste Management," p. 18.
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Revenue-raising efforts by the federal government to
reduce the budget deficit could jeopardize the ability of
local governments to raise funds in order to comply with
environmental needs.
Congress, changed the treatment of interest on
municipal bonds with the Tax Reform Act of 1986. Carter
states under this 1986 Act, tax deductibility allowed
banks--then the primary investors in tax-free municipals—
on funds used to purchase municipal bonds was eliminated.
Making interest taxable on various kinds of revenue bonds,
in addition, the Act reduced the marketability of many
types of bonds which municipalities could offer. The Act
also prohibited local governments from reinvesting some
of the proceeds raised as a result of issuance of tax-free
bonds.^
The objective of the tax changes was to raise federal
revenue in order to reduce the budget deficit, the result
was severe on local government's efforts to raise cash to
finance infrastructural improvements needed. In 1987,
the value of funds raised in U. S. capital markets by
municipalities amounted to $101.5 billion, which half
of the $201 billion raised in 1985, before to the Tax
"^Charlie Carter, "An Evaluation of the Economic Conse¬
quences of Subtitle D on Municipal Solid Waste Disposal
Costs in the Southeast," paper presented to the U. S.




According to Carter, it is evident that municipalities
will experience an increased discrepancy between the amount
of funding needed to finance environmental projects in
addition to satisfying other infrastructure requirements.
The increasing need for capital will coincide with a period
when tax changes will have greatly reduced advantages to
corporations and individuals who invest in municipalities.
Therefore, the need for innovative financing arrangements
will prove especially important if local governments are
to make the necessary improvements in the infrastructure
in years to come.®
"Funding for solid waste management still has to
be found, for we simply cannot allow waste to stack up
behind homes, in the streets, or in the plant areas,"
argues Hickman.^® Municipal solid waste collection and
disposal have traditionally been financed by either one
or several mechanisms; the primary methods are allocation
from the general fund, separate revenue funds, and service
®Ibid., p. 8.
^Carter, "An Evaluation of the Economic Consequences
of Subtitle D," p. 29.
H. Lanier Hickman, Jr., "Recycling, No Easy Issue:
Policy Needed to Give Industry a Better Shake," Solid
Waste Management (January 1989):20.
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or user charges.In the public sector, costs for waste
management and its capital and financing needs come from a
government universal charge. These charges are as follows:
1) General Property Taxes. This means regular
appropriations are made from general revenues
obtained from annual, property taxation, state-
collected, locally-shared sales taxes, or similar
sources.
2) Separate Property Taxes. This entails leyying
separate ad valorem taxes, usually on the same
basis as general property taxes, for a specific
purpose such as refuse collection.
3) Service Charges or Fees. These are established
changes made to households and other producers
of refuse on the basis of the measured estimated
or present amount of waste removal.
4) Cans and Containers Rental Charges. These are
established ratio or charges made to provide
households and other refuse producers with muni¬
cipally owned, standard refused cans, bulk con¬
tainers or other receptables, including paper or
plastic bags, and to cover the cost of emptying,
servicing, maintaining and replacing such con¬
tainers.
5) Special Assessment. These are similar to service
charges except that assessments are made against
the properties benefited, whereas service charges
are usually made to the persons receiving the
service.
6) Miscellaneous Revenues. These may include proceeds
from fees for private collection licenses, fees
for salvage privileges, sale of salvaged material,
or sale of collection privilege.
l^Mary L. Leffler, "Municipal Perspective; Solid
Waste Financing User Fees and Enterprise Fund Accounting,"
Solid Waste Management (October 1979);84.
^^National Center for Resources Recovery, Municipal




The most common financing alternatives available to
a municipality appear to be general obligation bonds,
revenue bonds and pay as you go system. The application
of these methods vary from municipality to municipality.
Publicly owned facilities are typically financed by
either general obligation bonds or revenue bonds, with
a very small percentage utilizing state grants or a bank
loan. General obligation bonds generally represent the
lowest long-term interest rate that will be available for
financing and should result in the lowest cost of dis¬
posal, all other things being equal.The problems
associated with general obligation bonds, according to a
report by the National League of Cities, states:
General obligation bonds are limited,
they're not usually used to finance waste-
to-energy facilities for one of the fol¬
lowing ;
a) a community may have limited gen¬
eral obligation bonding capacity and may
decide to reserve that capacity for public
works projects, such as schools and roads
rather than utilize it on waste-to-energy
facility. The theory here is that waste-
to-energy facilities could be made to be
self-supporting.
b) a community may be participating
in a regional facility involving multiple
municipalities or counties, in such a case,
regional authorities may be empowered to
W. Beck and Associates and Spiegel and McDiarmid,
Municipal Incinerators: 50 Questions Every Local Govern¬
ment Should Ask, National League of Cities Publication
Department, Washington, D. C., December 1988, p. 32.
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issue revenue bonds, but not general obli¬
gation bonds.
Only legal entities with taxing power , can issue
general obligation bonds and the tax limitations, tax
rate and the likelihood of voters approval "Will influence
whether a method is chosen as a source of funds for solid
waste activities. According to Russell,
The problem associated with this method of
finance is that it has a high risk expo¬
sure to the issuing entity and the tax¬
payers, the time lag in passing a referen¬
dum the elimination of facility tax pay¬
ments because of public ownership and the
unavailability of federal tax benefits
available to private owners of resource
recovery facilities
Mary Leffler suggested that under the general fund plan,
solid waste collection activities have led to an allo-
allocation a portion of a city's revenue in much the
same manner as police, fire protection, animal control,
and other municipal services. She further notes that the
general fund plan offers the advantage of providing
a means through which a community can be assured the
collection of accumulated wastes while eliminating the
need for detailed recordkeeping and costly billing
system.^® Russell states that the advantages of this
^^Ibid., p. 33.
^^Russell, Resource Recovery Economic Methods, p. 203.
^^Leffler, "Municipal Perspective; Solid Waste Finan¬
cial User Fees," p. 84.
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method are the relative low interest rate and hence debt
service, and the relative simplicity of the required
institutional arrangements. The annual debt service which
corresponds to this financing method is calculated by
multiplying the total capital cost requirement by the
capital recovery factor for the bond interest rate and
the financing period of the financing package.It is
suggested that municipalities look elsewhere for addi¬
tional to methods of funding disposal projects. Hence,
Hickman states.
As the available general revenue dollar
dwindles at the local government level,
communities that are financing their solid
waste management services from general
revenues will have an opportunity to take
solid waste management off that form of
financing and onto "a pay as you go" mode,
thereby allowing for the availability of
many options.^®
Hickman is implying that if a municipality is strapped
for general revenue dollar, the options are to keep the
present system or to take it off the general revenue
dollar and install a user fee or turn the services over
to private contractors.
The user fee is a popular method by which funding is
available for public projects. The theory behind a user's
fee is that the charge should be tied to the quantity of
^^Russell, Resource Recovery Economic Methods, p. 203.
^^Hickman, "Recycling, No Easy Issue," p. 20.
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waste that each user produces.^® Leffler supports this
method of funding because it is a charge imposed on the
citizen for the provision of a specific service. The
established rate structure is charged to the citizen-user
in either monthly or quarterly billing periods. Although
the use of the method in solid waste has been limited,
its application to municipal disposal activities are very
appropriate.^0
Studies on user charges have been rather extensive,
especially in residential cases. According to organiza¬
tion for Economic Co-Operation and Development, the major
characteristics of user charges are:
"1) equity: because each household pays for the
collection of disposal cost of its own waste,
the total cost is allocated fairly;
2) better management: devising and implementing
user charges requires accurate cost analysis,
this can lead to improved management;
3) U. S. reports suggest that user charges which
vary according to services provided, offer 'a
means of payment, for waste collection and dis¬
posal that is more consistent with the Polluter
Pays Principle than are the predominantly used
flat-fee and local tax financial system.
W. Beck and Associates, Municipal Incinerators.
p. 36.
^^Teffler, "Muncipal Perspective: Solid Waste Finan-
ing User Fees," p. 84.
2^Organization for Economic Co-Operation and Develop¬
ment , Economic Instruments in Solid Waste Management
(Danville, Illinois: Interstate Printers and Publishers,
Inc., 1966), p. 13.
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According to Mulvey et al.
All serious economic studies of environ¬
mental issues call for some system of
disposal or discharge fees, which fall to
the individuals or firms' responsible for
polluting the environment or necessitating
public expenses to avoid the externality.
Yet, no serious environmental measures
have yet included them.^^
Mulvey et al further suggest that user charges are often
rejected because they are too difficult to implement,
establishing correct prices becomes a complex task.
Therefore, the disadvantage associated with this system
is that consumption and production decisions are made
without taking into account all disposal costs, and there¬
by, the "user pays" principle is violated.^3 Mulvey's
article reflects the following characteristics of user
charges proposed for solid waste disposal;
1) The charge on consumer products and packaging is
designed to be roughly equal to the marginal
social cost of managing the solid waste produced
by them.
2) Products using secondary materials are subject
to a lower user fee.3)The revenues derived from such fees are to be
returned to local governments for solid waste
management purposes.





The City of Walla, Washington conducted a study on
the cost of service approach and incorporated it into
their total rates for collection service. Their concept
related user rates to the cost of providing service and
eliminates subsidies from general revenue sources or from
one group of users to another. This approach helps make
necessary rate increases acceptable because they can be
based on demonstrable cost-of-service relationships. This
system provides a means of making collection rates consis¬
tent with water and sewer rates.^5 Hickman argues
that solid waste management services should be financed
the same way that wastewater treatment supply services
are financed—on a "pay-as-you-go" user fee basis. This
approach provides much more flexibility for the manager
to be creative in management. Viewed by Hickman, this
approach forces the manager to look at true costs and how
these costs are arrived at and thereby provides the manager
an opportunity to be more efficient and effective. Solid
waste management is a consumer oriented service and can
be paid for by the consumers.^6
^^William T. Dehn, David S. Hanan, and Thomas J.
Farrell, "Advance Study Leads to Efficient Collection
Costing" in Solid Waste Management, in 1982 Sanitation
Industry Yearbook, vol. 24, no. 13 (Atlanta; Communication
Channels, Inc., 1981), pp. 19-30.
2®H. Lanier Hickman, Jr. "GRCDA: Budget Pinch Local
Officials," Solid Waste Management vol. 26, no. 1 (January
1983), p. 39.
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Tipping fees are an alternative to a user fee system.
Tipping fees generally refer to the charge at the disposal
facility that solid waste haulers must pay to the owner/
operator in order to deposit their waste at the plant.
The haulers would, in turn, either directly charge indi¬
vidual residents or businesses from whom they collect
solid waste or have a contract with a municipality for
collection services and be paid from the general revenue of
the municipality.27 a couple of problems are associated
with the tipping fee system;
1) The first problem is that when tipping fees are
paid from the general revenue of a municipality,
certain residents and businesses may end up sub¬
sidizing either multi-dwelling units or other
businesses that generate more than their propor¬
tional share of the waste stream.
2) Secondly, if a hauler, who is paying a tipping
fee, has an option of going to either the waste-
to-energy facility and paying a tipping fee of
$50 per ton or driving outside the jurisdiction
to a landfill or alternative disposal site and
paying a fee of $10 per tgn, the hauler could
select the second options.2°
According to a study by Carter, "Subtitle D Regula¬
tions" will have an impact on tipping fees. Per capita
annual costs of waste collection and disposal were projected
27r. w. Beck and Associates, Municipal Incinerators.
p. 37.
28 Ibid., p. 37.
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to rise by 16.4 percent, average tipping fees are projected,
however, to double as a result of the requirements. The
study estimates that the average tipping fees will rise
from $12.44 in 1988 to $25 following the implementation of
Subtitle D requirements. The major impact will be felt
by smaller municipalities. Figure 1 reflects that in the
southeast, communities with 50,000 residents and over can
be expected to have tipping fees which will double and
communities with less than 500 residents can expect the
cost of tipping fees to triple.^9
The advantage of tipping fees noted by Martin is that
a municipality will save dollars because the facility
will depend on solely the tipping fee for operating costs
and the sales from steam generated for revenue. Conse¬
quently, this method of financing is most favorable
with waste-to-energy projects.^®
Another approach to funding waste collection is a
special revenue fund. The special revenue fund is similar
in purpose to the user fee, but different because it takes
the form of an addition to annual property tax billings.
These funds then are set aside for the purpose of rendering
29carter, "An Evaluation of the Economic Consequences
of Solid Waste Disposal," p. 18.
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Municipal Revenue Bonds may be assessed by a state
territory as possessions or by any of their political
subdivision. The bonds are payable from revenue derived
from charges against the use of facilities owned by the
issuers of the bonds. The basic structure here is a pro¬
ject revenue bond, where financing is only applicable to
a facility that is essentially self-supporting. According
to Russell,
A problem associated with this approach is
that the facility is not in the tax
rolls, and federal tax benefits are not
available to private owners of resources
recovery facilities. In addition, interest
rates are slightly higher than general
obligation interest rates.
A variety of financing approaches are emerging to
aid the process of privatizing solid waste facilities.
One important financing technique available to cities is
defined by Seader which states, "Credit enhancement is a
method by which bank letters of credit are obtained by a
community to raise the rating of its public debt issue.
^^Leffler, "Municipal Perspective: Solid Waste Finan¬
cial User Fees," p. 84.
^^Russell, Resource Recovery Economic Methods, p. 205.
^^Seader, "Privatization Moves to the Forefront,"
p. 62.
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With this method, access to the public securities market
is provided to those who would normally have diffculty
selling their paper. A little credit could make a differ¬
ence in whether a bond issue is viable or not.^^ Credit
enhancement has already been used by several municipali¬
ties to raise revenues for building waste-to-energy
facilities. There are, however, only a few banks which
have been willing to look at and evaluate the risks
involved in municipal projects, the outlook will undoubt¬
edly change as municipalities' needs become more critical.
According to Hickman,
Local government bugeteers (mainly the
elected policymakers) must take a long
look at solid waste management and try to
find ways to cut costs. If the policy¬
makers are intelligent and thoughtful
people, they should be thorough in their
examination of what their systems are and
what they are doing for them.^°
Steven argues that.
Many cities do not know either their true
costs of refuse collection or how these
costs compare with those of similar
cities. This is because of the wide dif¬
ference in accounting procedures used by
^^Seader, "Privatization Moves to the Forefront,"
p. 62.
^^Ibid.
^^Hickman, "Recycling, No Easy Issues," p. 20.
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city governments, which often make such
information inaccessible.^'
As a result, in order for theoretical approaches toward
funding methods to be substantiated, one must address the
cost factors involved in managing solid waste disposal
facilities. The facilities which will be addressed
in this discussion are landfills, incinerator/waste-to-
energy, and recycling.
Landfills
The National League of cities states that:
Despite advances in landfill technologies
new landfills are often extremely diffi¬
cult to site and develop. A current trend
is to site large regional landfills in
relatively unpopulated areas and transport
the waste long distance via rail or barge.
The use of such a facility involves higher
transportation costs.
The American Public Works Association supports this posi¬
tion that "the use of landfills involves higher transpor¬
tation costs, due to transporting municipal solid waste
long distance via rail or barge.In addition to
^^Sue Darcey, "Recycling Dynamics: Look Before You
Leap," World Wastes (April 1989):101.




transportation costs, come the federal regulation which
also affects cost.
The U. S. Environmental Protection Agency has proposed
new requirements regarding solid waste disposal facilities.
These new regulations are in response to the 1984 Amend¬
ment to the Federal Resource Conservation and Recovery
Act. Three of the many requirements significant to the
operation of landfills by local governments are:
1) Proposed regulations require that sanitary land¬
fill operators establish safeguards to present
the release of toxic constituents into ground-
water. This will require new and the expansion
of existing facilities to be lined with synthetic
lines.
2) Proposed regulation also requires that existing
and new sanitary landfills monitor groundwater
for the presence of various contaminations.
Therefore, the maximum contaminant levels under
the Federal Safe Drinking Water Act and Regula¬
tion must not be exceeded in groundwater stemming
from leachate.
3) The third regulation refers to financial assur¬
ance. The proposed regulation would require
owners of sanitary landfills, including city
and county governments, to provide financial
assurance for closure, care after closure and
to have in place a corrective action plan.^®
The publication of Subtitle D regulations in August
1988 affects landfill costs across the U. S. The strict
regulations of Subtitle D will increase requirements for
^^Carter, "An Evaluation on the Economic Consequences
on Subtitle D," p. 49.
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for environmental controls and long-term care and place
more comprehensive and costly requirements on landfill
operators. The Subtitle D's basic design, closure, and
long-term care requirements demand more and better environ¬
mental controls which will increase real costs for new or
expanded landfills.^^
According to Glebs, a Subtitle D state of the art
landfill will likely have the following: one or two
liners; leachate collection systems; final cover system;
more inspections and record-keeping; more control of
vectors; methane gas control; more detailed surface water
run-on and run-off controls; more restrictions on waste
that can be received; a detailed closure plan and funded
to cover closure; financial assurance required upfront
or as part of operations; increasing gate fees and ground-
water monitoring and corrective actions which may include
monitoring systems, sampling and analysis programs, contin¬
gency plans with trigger levels, and contingency action
plans.
According to an article by the American Public Works
Association, the initial costs of site acquisition and
^^Robert Glebs, "Subtitle D: How Will It Affect
Landfills?" Waste Alternatives, ed. Thomas Nuber (New
(York; Richard D. Freeman, 1988), p. 54.
42ibid., p. 57.
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preparation, are roughly one-fourth to one-half of those
for central incineration.^^ It is proposed by the
National League of Cities, that the future cost of land-
filling will depend on these primary factors:
1) The costs imposed by new federal, state and local
environmental regulations;
2) The relative costs or future technological
developments that make landfilling safer from an
environmental perspective; and
3) The characteristics of the specific site under
consideration, including hydrogeologic, climatic,
land use and public relation factors.
Glebs' article reflects what a typical Subtitle D landfill
would cost in 1990.
In Table 1, the typical development cost are reflected;
site section, investigation, and permitting costs. These
costs are likely to vary depending on the market value
of land, complexity of the state regulations and level
of service or assistance needed from ouside engineers.
Generally, predevelopment costs represent less than 10
percent of total sites development costs for a state of
the art non-hazardous landfill.
W. Beck and Associates, Municipal Incinerators.
p. 19.
44ibid., p. 22.





Item Range of Unit Prices
Land $1,500 to $10,000 per arce
Engineering $100,000 to $800,000
Legal fees $5,000 to $100,000
Licensing and permit review fees $5,000 to $50,000
Source: Robert T. Glebs, Subtitle D; How Will It Affect
Landfills?" Waste Alternatives, ed. Thomas Nuber
(New York: Richard D. Freeman, 1988), p. 54.
The cost associated with site construction, directly
relates to the site design. The most expensive items in
site construction are the liner and leachate collection
system. For instance, if clay was already on site and
lines had to be placed, the cost would run $40,000 to
$50,000 per acre. If clay had to be hauled in on sites,
the cost could double or triple per acre—more like
$130,000. Usually, construction costs represent 15 per¬
cent to 25 percent of total site development.^®
^®Glebs, "Subtitle D: How Will It Affect Landfills?"
p. 59
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The operating costs, however, represent the greatest
cost for site development. The costs involved are manpower,
equipment, maintenance, utilities, administration costs
and fuel.^^ In Table 2, the typical operating costs
for a state of the art Subtitle D landfill are reflected.
A summary of the table reflects that the state of
the art landfill can add significant costs to operations
for leachate handling. Some municipalities require pre¬
treatment, which could add ten cents per gallon to costs,
depending on the level of treatment needed. Also, the
cost of hauling leachate by transport versus direct ser¬
vice discharge is significant. Environmental monitoring
is an additional operational costs, which are highly
variable. Monitoring can include groundwater monitoring,
leachate monitoring, gas and air monitoring and surface
water monitoring. Site operation costs account for 40
percent to 50 percent of development costs; causing great
impact on reducing overall development costs.
The use of landfills involves higher transportation
costs, due to transporting municipal solid waste long
distance via rail or barge. Some experts feel that the
^^Glebs, "Subtitle D; How Will It Affect Landfills?"
p. 59.
48 Ibid., p. 60
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TABLE 2
OPERATING COST FOR STATE OF THE ART
SUBTITLE D LANDFILL
Operation cost for 600-750 tpd
sites, including men, machines,
facilities, and maintenance.
Leachate collection and treatment
By truck: 10 mile haul





















Assume: A 40-acre site with an efficient liner and col¬
lection system with good drainage, a typical
generation rate of 6,000-10,000 during operations
and 10,000 after closure.
Source: Robert Glebs, "Subtitle D: How Will It Affect
Landfill?" Waste Alternatives, p. 54.
direct costs of operating a landfill are hidden by
charging them to other accounts. This view is based on
the fact that most landfill operations do little to
assess users for the resources used. Therefore, the
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marginal cost calculation should include not only the
direct operating and capital cost of depleting the land¬
fill, the opportunity cost of the land, and any costs
associated with pollution control, including a charge to
cover the costs of proper closure when the site is full.^^
A failure to do so results in landfill operators not
adequately assessing any of these charges, therefore, the
total cost is never determined. As ruffer states,
A critical consideration in determining the
future cost of sanitary landfills is the
regulatory responsibility for the facility
during and after site operation. Referred
to as closure costs, these can include
long terra monitoring and maintenance re¬
quirements, liability coverage, as well
as the physical effort and costs associ¬
ated with closing landfill.^®
The regulations of landfills are designed to provide
better protection to environment and groundwater resources,
which will be evident in the form of significant increases
in the cost of disposing America's waste.Complying
with the new requirements will be expensive, so good
financial planning is now a necessity in the landfill
business. The National League of Cities study states that:
^^Mulvey, "The Economics of Recycling Municipal
Waste," p. 68.
^^Ruffer, "Solid Waste Management Economics," p. 18.
^^Carter, "An Evaluation of the Economic Consequences
of Subtitle D," p. 10.
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while it is safe to say that landfills will be more expen¬
sive in the future, the question of whether or not land¬
fills will be less expensive than other future management
options, is too difficult to answer.
Waste-to-Energy/Incinerators
Incinerators, coupled with energy recovery is an
important component in the municipal solid waste situation.
Incinerators reduce greatly the waste volume requiring land-
filling, and resource/energy and/or other useful resources.
The term "incinerator" and "waste-to-energy" are used
interchangeably in popular writing and in conversation,
therefore, the discussion will include both.^^
Technically, there are distinct differences, espe¬
cially from a technical experts view. Incinerators are
viewed as a facility where waste is burned specifically
to achieve volume reduction so that there is less material
to bury in a landfill. Waste-to-energy facilities operate
to maximize energy recovery while also reducing the solid
waste volume and recovering recyclable materials. There
V?. Beck and Associates, Municipal Incinerators.
p. 11.
53 Ibid., p. 2.
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are two major environmental drawbacks of the incinerator
process, whether an incinerator or "WTE" facility; 1) air
emission, and 2) ash disposal.
Air emission cause concern because of garbage burning,
especially products like plastic or batteries, where toxic
emission go up the stack of the incinerator and are dis¬
charged into the air. As for ash disposal, when waste is
burned, the toxic substances that do not go up in the
stack in the form of air emissions become saturated in
the ash that is left on the grate. The ash is disposed
into the landfill and as a result, concern is geared to
the toxic substances leaking out the bottom of landfills
into the drinking water supplies.
Federal, state and local governemnts each play
separate roles in the regulation of solid waste incinera¬
tion.
Federal. The Clean Air Act (CAA) imposes federal
controls on particular emissions from municipal incin¬
erators. There are typically three controls imposed by
permits: 1) best available technology; 2) emission limita¬
tions; and 3) monitoring.




The Resource Conservation and Recovery Act (RCRA)
requires testing of potentially hazardous incinerators
ash before it is land disposed. The Clean Water Act, also
federally regulated, governs the discharge of cooling
water from incinerators to surface waters and requires
facilities to obtain specific permits for such discharges.^®
States. The states administer the CAA permitting
process. The permitting process is very complicated and
depends on both procedure and substance on where in the
the country the incinerator will be located. The states
also control the permitting of so-called "Subtitle D" land
disposal where incinerator ash is disposed. In addition,
many states issue discharge permits that are necessary if
the facility uses cooling water which in return is reduced
in the environment.^^
The two waste-to-energy incinerator technologies that
are generally considered to have been developed and proven
adequate, include "mass burning" and "refuse-derived fuel
combustion." Mass burning systems receive solid waste and
incinerate it in an "as-received" condition. Refused-
derived fuel is to a fuel that has been generated by
^®R. W. Beck and Associates, Municipal Incinerators,
pp. 41-42.
57 Ibid., p. 42
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mechanically processing solid waste using techniques
such as magnetic separation to remove ferrous materials,
shredding, and sorting by particular size or density.^®
Along with meeting regulation requirements are the costs
associated with incineration or waste-toenergy facili¬
ties. Ruffer states.
The capital, annual and operating costs
for an energy recovery facility are func¬
tion of the facility size, the site,
energy product sold, and the technology
selected. For example, a 400 ton per day
field-erected facilities with state-of-
the-art air pollution control equipment is
typically around $100,000. The capital
costs of WTE facilities are relatively
high in comparison with the amount of
power produced. A large portion of the
cost of operation and maintenance is made
up of labor costs, which is heavily depen¬
dent upon the state of the economy in the
area in which the plant is located. In
addition, the cost of operating and main¬
taining state-of-the-art air pollution
control equipment has caused total operat¬
ing and maintenance costs of a waste-tp-
energy facility to rise in recent years.
The range of capital cost of a typical waste-to-energy
facility is dependent upon the size, technology, and
location of the facility. The capital costs are measured
by estimating the dollar cost of installing waste
W. Beck and Associates, Municipal Incinerators.
p. 19.
59 Ibid., p. 30.
-43-
posal capacity on a ton per year basis. Therefore, if a
facility's capacity was less than 400 tons per day, then
economically, a modular technology is implemented. How¬
ever, if a facility is over 400 tons per day, a field
erected unit is economically feasible. Henstock further
suggests, an incinerator clearly has the most marked
effect on the nature of refuse and is most economical in
its land use.^®
Recycling
Recycling means to reclaim discarded materials for
reuse. In some cases, very little processing is needed
and the recycled product performs the same function as
the old product.
Recycling can be applied to residential, commercial
and industrial materials after they become wastes. Recy¬
cling programs typically collect and market one or more
of such materials as glass, steel, aluminum, newspaper,
cardboard, office papers and yard wastes.®^
^^Michael E. Henstock, Disposal and Recovery of Muni¬
cipal Solid Waste (London; Butterworths, 1983), p. 101.
®^R. W. Beck and Associates, Municipal Incinerators,
p. 10.
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An economic analysis of recycling associates four
basic facts to the development of recycling projects.
They are:
1) The value of any raw material, primary or
secondary, is a function of a number of indepen¬
dent factors, including quality, quantity and
accessibility of secondary materials, techniques
of production and processing, residual manage¬
ment costs, transportation costs, and product
output requirements.
2) The demand for recycled materials will depend on
the prices of other competing inputs. Therefore,
public policies on depletion allowance, capital
gain taxes, severance taxes and investment tax
credits will exist.
3) Recyclable materials from municipal solid waste
might be very scattered when it is uneconomical
to collect them.
4) Finally, the demand for recyclable materials will
change over time as the determinant of demand for
goods made from them change.
Hickman points out three constraints to recycling:
1) markets, 2) non-recyclable consumer products, and
3) institutional resistance. He explains that one can
provide more recovered materials for recycling than there
are markets, therefore, we must provide markets. Govern¬
ment and industry alike must develop specification which
favor recyclable materials. The designing of products
^^Mulvey et al, "The Economics of Recycling Municipal
Waste," p. 59.
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which are recyclable must increase. The major portion of
our consumer garbage cannot be recycled—such as plastics.
Finally, there are many managers in the solid waste manage¬
ment field who resist totally the concepts of recycling.
Managers have tried recycling but the economics was not
there; therefore, we must define recycling as a management
option which costs money, similar to other options.
Big city concern on the issue of recycling was preva¬
lent at an industrial conference on urban solid waste
management and secondary materials. The comparison of
Philadelphia's and New York's approach to recycling was
discussed.
Philadelphia's principles on recycling suggest that,
1) Recycling must be reasonably convenient for people
to do;
2) Recycling should be cost-effective over a multi¬
year basis; and
3) The program must provide effective service deliv¬
ery systems.
New York's program suggest that an effective program
is the result of the following;
1) Knowledge of the waste stream composition;
2) Sound markets; and
^^Hickman, "Recycling, No Easy Issues," p. 52.
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3) Education, public education programs and the
maintenance of public outreach programs should
exist.
Industry analyst say that,
The economics of recycling are complex and
suggest local programs be shaped by con¬
sidering landfill prices, market prices
for recyclable commodities, distance from
recycling plants, established collection
system, and public willingness to separate
recoverable items from household refuse.
Because these factors change over time
and vary between regions, few rules of
thumb exist to guide local officials as
they set up programs.®^
Waste managers are embracing recycling as a way of
avoiding high landfill costs, and it is emerging as a key
trend in the disposal industry. Advocates of this method
of disposal, view recycling as the most environmentally
sound method of waste reduction.According to a study
by Winston Porter of the EPA, recycling offers the most
early promise for improved solid waste management. He
further states that paper products comprise about 41 per¬
cent of municipal solid waste and the significance of
®^Arnie Rosenberg, "Authorities Officials Share Solu¬
tions to Solid-Waste Crisis," Recycling Today vol. 27,
no. 1 (January 1989):41.
®^Bill Eldred, "Changing Economic Review Recycling,"
American City and County (December 1987):57.
66ibid
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paper waste is growing. Yard wastes, compiled from activ¬
ities like leaf collection and yard clipping contribute
15 to 18 percent of municipal solid wastes. Glass pro¬
ducts comprise about 8 to 9 percent of the waste stream
and metal fairly make up a steady 8 to 10 percent.
Materials made from plastic currently comprise about 7
percent of the waste stream.®^ According to Grogan,
Recycling is undergoing a major transition
from small-scale, mom and pop operations
to large, state-of-the-art recycling pro¬
grams, provided by municipal public works
departments and professional waste manage¬
ment firms. Recycling is not costless.
Resources are needed to collect, store,
process and market received materials.®®
The cost of a recycling system will vary depending upon
the types of programs established and the materials to be
recovered. The cost of local recycling programs vary
because recycling programs must be implemented in a site-
specified manner.®^
Collection equipment is a cost item associated with a
source separation program. Other potential costs include
Winston Porter, "At the Crossroads of Change:
Solving Our Municipal Solid Waste Problems," Conference
on Solid Waste Management Options for Texas, Austin,
Texas, May 1988, pp. 5-6.




a separation and storage building labor, transportation
of materials to markets, and materials preparation costs,
like bailing, crushing or washing."^® Grogan states that
sound economic analysis is applicable to recycling because
recycling is usually the least expensive option for solid
waste management, as avoided disposal costs are added to
sales income from recycled materials. He suggests two
methods for evaluating recycling cost:
1) Cost-benefit analysis enables planner to compare
the cost of an option with the benefit of that
option.
2) Life-cycle cost - enables planners to determine
actual costs of an option over an extended period
of time.'^
This method of disposing waste is gaining popularity
because recycling reduces the costs to municipalities
of disposing waste. By reducing the size of the waste
stream to be disposed, recycling conserves scarce landfill
space and can reduce the amount of incineration capacity
needed.
Cost differences across market sizes and organiza¬
tional arrangements appear to depend upon differences in
^^Ruffer, "Solid Waste Management Economics," p. 18.
^^Grogan, "Recycling in Transition," p. 25.
^^Mulvey et al, "The Economics of Recycling Municipal
Waste," p. 6.
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management practices and production techniques. It is
evident that there are different alternatives which are
applicable when financing solid waste projects. The
National League of Cities suggest that an integrated
approach is used to maximize the effectiveness of dispos¬
able facilities and minimize the overall burden associated
with financing solid waste projects."^^ The National
League of Cities further states,
A clear trend has developed toward what
many call the "integrated assessment"
approach, where a wide range of alter¬
natives are considered. Municipalities
using this approach typically consider
recycling, solid waste reduction, incin¬
eration, combustion and landfilling.
McCall supports this approach by stating that,
Georgia does not have a solid waste crisis
yet; however, avoiding a future crisis is
a serious matter which needs addressing
now. Both state and local governments
should use an integrated approach to the
problem. That is all options should be
considered, including source reduction,
recycling, incineration/energy recovery,
and sanitary landfilling.'^
In support of the integrated approach is the Environ¬
mental Protection Division, which states:
W. Beck and Associates, Municipal Incinerators.
p. 30.
74ibid., p. 31.
75 Moses N. McCall, III, "Waste Disposal Solution
Require Planning, Effort, and Money," Urban Georgia,
November 1988, p. 15.
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1) Reduce the amount of wastes generated;
2) Recycle that which can be recycled;
3) Properly incinerate with energy recovery; and
4) Continue sanitary landfilling for waste that
cannot be reduced or recycled.'®
It is viewed by McCall that an integrated approach to
solid waste management is needed to avoid a future
crisis. This approach, however, demands a look at con¬
solidation of services as costs continue to escalate and
regulations become tougher.
The Environmental Protection Agency supports an inte¬
grated solid waste management system which includes four
parts:
1) Reducing the amount of solid waste generated;
2) Recycling as much refuse as possible;
3) Incinerating some garbage with appropriate con¬
trols and usually with energy recovery; and
4) Continuing safe landfilling practices.^®
In summary, the application of an integrated approach in
managing solid waste is more prevalent than ever. The
^^McCall, "Waste Disposal Solution Require Planning,"
p. 15.
'^'^Ibid., p. 17.
Winston Porter, "At the Crossroads of Change:
Solving Our Municipal Solid Waste Problems." Conference
on Solid Waste Management Options for Texas. Austin,
Texas, May 1988, p. 3.
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exact percentage of waste or source reduction, recycling,
incineration and landfilling will involve state-by-state,
locality-by-locality planning. The planning must be
extensive to include a detail cost analysis to encompass
the life of the approach. In addition, a combination of
funding methods should be used where, depending on the
approach, the best funding source could be implemented.
Presently, Atlanta uses one method of disposal, that
of landfills. The need for an integrated approach demands
solid waste management will prove beneficial for munici¬
palities in an effort to make necessary developments for
meeting the demand for disposable facilities.
IV. METHODOLOGY
This study is heavily reliant on secondary sources.
Much of the analysis is also based on the intern's first
hard knowledge of the subject as a participant observer.
In analyzing the data, cost benefit analysis is used
to determine the merits of each option and the associated
cost. The funding of these options is also addressed in
the same light. The focus is on how one funding source
is beneficial as opposed to another.
The data used was obtained from studies and documents
from the City of Atlanta. The reports of governments
comparable to Atlanta's size, were also used as compara¬
tive measures in identifying the cost of operations for
similar disposable facilities.
The information gathered from secondary sources
included journals, publications, reports and studies
relevant to the financial costs of solid waste disposal.
This study does have its limitations in that there
is no acclaimed right method in disposing solid waste.
The methods used by one municipality may not be conducive
to another municipality. Political opposition, environ¬
mental regulation, financial feasibility and public support.
-52-
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are just a few causes which can limit the success of any
approach. Therefore, the information discussed in this
study may be supportive to other studies and approaches
on the issue, but in no way is this information solely
conclusive.
The strengths of this study suggest that local govern¬
ments can alleviate the threat of the lack of disposal
space for their solid waste volume over a lengthy period
of time. This view is supported by an implementation of
a plan which would reduce solid waste prior to disposal,
thereby creating a longer period for disposal facilities.
V. ANALYSIS
The Bureau of Sanitary Service for the City of Atlanta
records and sources indicate that the total refuse collected
by the City from residential sources is approximately
450,000 tons a year. This represents a per capita genera¬
tion rate of about six pounds per capita per day.^
The City of Atlanta currently operates these sanitary
landfills and one trash landfill. The sanitary landfills
are located at; Gun Club, Key Road and Cascade Road.
In 1988, 315,898 tons of solid waste was disposed of at
the landfills.2
The Gun Club Road Sanitary Landfill is a 110 acre
site bordered by a residential area and cemetery. The
City projects that the 5,940,000 cubic yards of fill area
will reach its maximum capacity by 1994.
The Key Road Sanitary Landfill is located in Dekalb
County. The site consists of forty to fifty acres, sur¬
rounded by city-owned property consisting of the police
^City of Atlanta, A Study of the Co-Disposal of





academy, a sewage treatment plant and the Atlanta prison
farm. The remaining capacity of the site is 1,730,800
cubic yards of fill area, projected to reach its peak by
1990.3
The Cascade Road Sanitary Landfill is located in West
Fulton County. The site consists of thirty acres, with a
projected remaining capacity of 805,000 cubic yards. As
of July 1988, the land lease that the City held expired,
so presently, no landfilling has taken place at the Cascade
Road site.^
The East Confederate Avenue Landfill has a fifteen
acre capacity and stores the dry trash. Approximately
eight tons per day of rubbish is disposed here.^
The three sanitary landfills use scalers for measure¬
ment of the amount of waste disposed there. The dry trash
landfill keeps records of the volume of trash disposed
there. In 1988, approximately 1,634,000 tons of solid
waste are estimated to have been generated. This means
that 4,400 tons of garbage was disposed. Out of the
1,634,000 tons of the total waste stream, 721,000 tons
accounted for residential, while 913,000 tons represented
3city of Atlanta, A Study of the Co-Disposal of Muni¬
cipal Solid Waste, sec. 2, p. 9.4.
^Ibid., sec. 2, p. 4.
^ibid., sec. 2, p. 8.
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coinmercial and light industrial waste. Commercial waste
is handled by private owners of disposable facilities.
Also, certain residential areas choose private firms for
disposing their solid waste.®
In 1988 the budgeted amount for all landfills was
$2,694,408. In 1989 the budgeted amount was $3,083,399.
The City, at present, does not have the data reflecting
the budget amount allotted for each landfill. According
to a public official from the Public Works Department, this
is a result of the City's not keeping records on the cost
of operation for each landfill. In Table 3, the actual
income for 350,000 tons of waste in 1987 was $196,000. The
projected amount for 1988 reflected an increase to 400,000
tons of waste disposed in the landfill with $200,000 as
the operating income.”^
Table 4 reflects the cash flow schedules proposed by
the Department of Finance. The annual deficit for land¬
fills is projected to increase from $608,000 in 1988 to
$809,000 by 1993. This increase is substantiated by
the figures which show the operating expenditures and
revenues for the same period. The figures reflect that a
steady increase accrues in the operating expenditure from
®Ibid., sec. 2, p. 11.
^Ibid., sec. 2, p. 13.
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TABLE 3
SANITARY SERVICES OPERATING INCOME AND DATA





Landfill 350,000 tons 400,000 tons
Source; Compiled by author based on information taken
from Sanitary Services Cash Flow Schedules 1987-
1993, Department of Finance, Bureau of Financial
Analysis and Auditing.
1989-1993. In 1989, $878,000 are the projected expendi¬
tures and in 1993, the projected figures are $1,093,000.
Over a five-year period, an increase of $215,000 of
expenditures is shown. The revenues for the same period
shows a minimum increase. The projected revenue for land¬
fills in 1989 is 248,000, whereas for 1993 the figures
increased to $284,000.
The difference in revenue over the five-year period
is only $36,000. Therefore, assuming these figures remain
the same for the respective years projected, the operating
expenditure is five times more than the revenues generated





1989 1990 1991 1992 1993
Landfill 878,000 922,000 975,000 1 ,031,000 1,093,000
Revenues:
Landfill 248,000 279,000 279,000 284,000 284,000
Sanitary Services ,Annual Deficits 1988-1993
Landfill;
1988 1989 1990 1991 1992 1993
-608,000 -630,000 -643,000 -696,000 -747,000 -809,000
Source: Compiled by author based on information taken
from Sanitary Services Cash Flow Schedules 1987-
1993, Department of Finance, Bureau of Financial
Analysis and Auditing.
either a cut in expenditures has to occur or a substantial
increase in revenues must prevail.
One method of cutting the operating expenditures for
landfills is to minimize the amount of waste disposed by
using other methods of disposal. Another option is to
raise user fees to generate more revenue for the land¬
fills. The raised revenues may not affect the operating
expenditures, but in conjunction with using alternative
methods of disposing other than landfilling, the revenues
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will have a greater impact on decreasing a deficit in the
overall operation of landfilling. The most appealing
option would be to have enough funding to cover all oper¬
ating expenses. As a result, revenues could be used as a
reserve for upgrading or investing in the future of the
landfilling sites. The option is highly unlikely consid¬
ering all the other capital projects in need of funding.
The Co-Disposal Study for the City of Atlanta states
that "under current conditions existing landfill capacity
will be exhausted by 1993."® The alternative available
to Atlanta, according to the study dealing with this
problem, are: 1) landfilling, 2) incineration, and c) land-
filling and incineration. The study proposes that using
landfilling is an alternative; however, the long-term life
of such a facility is not feasible in handling disposable
waste. In considering landfilling, three options exist:
either the expansion of present landfills can occur, new
landfills can be developed, or a combination of both.^
If expansion of the present landfills—Gun Club,
Cascade Road and Key Road—are considered, these are some
significant problems. First, there is no land available
®City of Atlanta, A Study of the Co-Disposal of Muni¬
cipal Waste and Sludge, sec. 6, p. 9.
^Ibid., sec. 8, p. 1.
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for expansion of the Gun Club landfill. Secondly, the
City has only forty acres adjourning the Cascade Road
landfill. An evaluation of this facility suggest that
1,000,000 cubic yards of solid waste is acceptable for
storage.^®
If the City chooses the option to continue landfilling
of all refuse and sludge by expanding the existing land¬
fills, then these are the proposed results:
1) Gun Club would close by 1996;
2) Cascade Road would close by 1995; and
3) Key Road would close in year 2006.^^
The cost of operation for such a project is shown in Table
5. The capital cost is extremely expensive and an increase
in the annual cost triples by the end life of the project.
There are advantages to landfilling which make this
process the most popular method of waste disposal. First,
all waste materials cannot be burned, combusted or recycled,
either because of legal constaints or because of their
chemical composition. Therefore, materials like rubber,
plastic and other materials must be buried in landfills.
Secondly, materials that are buried or recycled, still
^^City of Atlanta, A Study of the Co-Disposal of Muni¬
cipal Waste and Sludge, sec. 5, p. 5.
^^Ibid., sec. 5, p. 6.
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TABLE 5
COST OF LANDFILLING ALTERNATIVES
Alternative L-1 (Expand Existing Landfills)
A) Configuration
Gun Club Filled. Closed in 1996
Cascade Road expanded by 1,000,000 cy. Closed in 1995
Key Road expanded by 12,000,000 cy. Closed in 2006.
(Key Road may be expanded further at that time.)
B) Costs
Estimated Capital Cost (1988) - $25,200,000
Estimated Annual Costs (includes debt service and
operation and maintenance costs) (1)




(1) Assumes 7 percent annual inflation, includes differ¬
ential route hauling costs additional to present
costs.
Source: City of Atlanta, A Study of the Co-Disposal of
Municipal Solid Waste and Sludge (Atlanta;
Gannett, Fleming and Turner Associates, 1987,
sec. 5, p. 10.
leave waste which must be landfilled. Thirdly, the cost
of landfilling, compared to other disposable methods, is
cheaper. Later in this section, data will support this
position. Finally, from an environmental standpoint,
landfilling appears easily acceptable by the public more
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so than incineration.^^
If the City of Atlanta used landfills as the sole
means of disposal, the cost would be astronomical and the
lifespan of the landfill area storing quantities of waste
would not be large enough to hold waste over a lengthy
period of time. The present facilities also do not have
enough land for expansion to implement only landfilling.
If the City developed new landfills, then the capital
cost would be astronomical and even with this method, it
is not guaranteed that the landfills will be able to hold
all the waste disposed of within a ten-year period. More¬
over, the cost of a new landfill is approximately two and
a half times the cost of landfilling at existing land-
filling sites.The City can not establish new land¬
fills because of the lack of availability of suitable
land. The City would have to purchase land outside of
its boundaries and, therefore, the cost of hauling waste
materials to long distance sites would be very expensive.
Incineration is another option available to the City.
In the Co-Disposal study, two options were discussed;
1) Incineration-burning waste materials; and 2) a steam
^^City of Atlanta, A Study of the Co-Disposal of Muni¬
cipal Solid Waste, sec. 5, p. 6.
^^Ibid., sec. 5, p. 11.
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loop (waste-to-energy) where steam and electricity are
produced. The advantages associated with this method of
disposal are:
1) A reduction of the volume of materials to be land-
filled by approximately 60 percent will occur;
2) The life of existing landfills will be extended;
3) Incineration produces energy that can be used to
generate steam and electricity; and
4) The city, in the past, has successfully inciner¬
ated.
The disadvantages associated with this method of disposal
are:
1) The high cost of capital and maintenance of a
facility of this size;
2) The environmental drawback, pollution of the air;
and
3) Opposition from communities on feasible locations
for such a facility.
The City of Atlanta had an incineration in the past,
Hartsfield Incinerator. The Hartsfield Incinerator began
operation in 1963 and ceased operation in 1973 because of
air pollution requirements. A shredder baler operation
was installed at Hartsfield in 1978, but it was shut down
due to economic consideration.^^
^^City of Atlanta, A Study of the Co-Disposal of Muni¬
cipal Solid Waste and Sludge, sec. 5, p. 11.
^^Ibid., sec. 2, p. 2.
^^Ibid., sec. 6, p. 5.
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The Hartsfield incineration has a rated capacity of
750 tons a day. At 67 percent availability, renovated
Hartsfield would have a total annual capacity to incinerate
approximately 180,000 tons a year. This is a substantial
amount of disposal capacity, however, whether the dis¬
posable amount is large or small, landfilling would still
have to be used for the remaining solid waste materials.
The cost of incineration plus landfilling as an option
depends on the location of the landfilling site. Costs
are associated by the amount of waste and the transporta¬
tion of waste materials to landfilling sites. In Table 6
the incinerator/landfilling alternative reflects that the
renovations of Hartsfield has the lowest initial cost and
the lowest annual cost for every year of the planning
period. In addition, the Hartsfield Steam Loop alterna¬
tive is a 15 percent increase in the net amount cost of
the same planning period. The costs are greater for
incineration when new incineration facilities are built
on present landfills. For example, in the table the total
cost for Hartsfield expansion incineration facilities at
Hartsfield as well as renovation of the same facility is
double the cost of just renovation. The renovation of
^"^City of Atlanta, A Study of the Co-Disposal of Muni¬





(Hauling to Expanded Existing Landfills)
(Thousands)
I/L-1 I/L-2 I/L-3 I/L-4
Hartsfield Hartsfield Hartsfield Hartsfield
Renovation Renov/Exp Key Road Steam Loop




1991 $14,700 $ 31,000 $ 30,600 $ 30,800(5)
1996 18,800 37,300 35,700 35,700(5)
2001 23,500 44,900 42,600 42,600(5)
2006 30,000 55,500 52,500 52,300(5)
Annual Revenues
(4)
1991 $ 3,500 $ 7,700 $ 7,700 $ 11,100
1996 4,700 10,100 10,100 14,900
2001 6,300 13,400 13,400 20,200
2006 8,600 18,200 18,200 27,600
Net Annual Cost
1991 $11,200 $24,200 $23,000 $ 19,700
1996 14,100 27,200 25,600 20,800
2001 17,200 31,500 29,200 22,400
2006 21,300 37,300 34,300 24,700
(1) Includes cost of incineration, landfilling, differen¬
tial cost due to collection route changes. All costs
based upon assumed 7 percent inflation rate.
(2) Accximulative of all elements.
(3) Includes debt service and operation and maintenance
costs in the year indicated.
(4) Revenues from electricity, interest and steam.
(5) Steam distribution costs not included.
Source; city of Atlanta, A Study of the Co-Disposal of
Municipal Solid Waste and Sludge (Atlanta; Gan¬
nett, Fleming and Turner Associates, 1987), sec 6,
p. 20.
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Hartsfield, coupled with an incineration facility built
at Key Road is just as expensive as that of renovating
Hartsfield. Therefore, the capital and annual costs are
higher for expansion and development of incineration. The
cost of operation of an incinerator for the City of Atlanta
appears to be more economical if renovation of present
facilities is performed with some consideration of imple¬
menting a means of resource recovery from the Steam Loop.
Table 7 reflects that if incineration and landfill are
combined, what the estimated capital costs and annual
cost/revenue would be. Even though there is an increase
in the net costs, they are much lower than if the capital
costs were for new landfill development or construction
of incinerator renovation.
The options available to Atlanta are numerous, how¬
ever, cities comparable to Atlanta are implementing some
of the above options by using an integrated approach. The
integrated approach combines burning/waste-to-energy, land¬
fills and recycling as a method of handling solid waste
problems. The advantage of this approach is that capital
and operating costs are lower than any other sole method
of disposal. For example, due to resource recovery
(recycling), which has no high overhead, the revenues
received could assist the other projects financially.
Also, if waste-to-energy facilities were constructed and
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TABLE 7
USE OF EXISTING/EXPANDED LANDFILLS
Cost Suinmary Alternative I/L-1





1991 1996 2001 2006
Annual Costs $14,700 $18,800 $23,500 $30,000
Revenues 3,500 4,700 6,300 8,600
Net Costs $11,200 $14,100 $17,200 $21,300
Net Unit Cost/Ton
(@ 522,000 tons/year) $22 $27 $33 $41
(Capital and annual costs have been estimated for the
planning period. Overall annual costs, once incineration
is placed in operation, will increase from $22/ton in
1991 to $41/ton in 2006.)
Source; City of Atlanta, A Study of the Co-Disposal of
Municipal Solid Waste and Sludge (Atlanta; Gan¬
nett, Fleming and Turner Associates, 1987),
sec. 9, p. 4.
generated electricity, the revenues received could finance
the maintenance or operating cost-of-the facility. The
integrated approach to handling solid waste problems
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suggest many advantages in meeting the demands of a muni¬
cipality of Atlanta's size.
As of the present, the City of Atlanta did not include
recycling as an option in their Long Range Co-Disposal
Study. However, the Department of Public Works is consid¬
ering recycling, as an option and a pilot program is being
considered. The program would allow the department to
view how successful a recycling program would be. Table 8
reflects the proposed budget for the pilot program. These
figures are not comparable to a program of a larger scale.
In Haddenfield, New Jersey, the participation rate
for recycling was boosted to 95 percent and now recycling
makes up almost half of its waste, avoiding approximately
$50,000 in landfill costs.
Cost wise, the advantages of recycling programs are
ideal, capital costs are very low because the only costs
associated are those for the containers used to collect
the garbage. Another advantage of using this method, is
that of extending landfill space when incineration and
recycling are used, those materials that could not be
burned or recovered are landfilled. The aunounts of
material landfilled as a result of incineration and
^®Eldred, "Changing Economic Review Recycling," p. 64.
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TABLE 8
PROPOSED BUDGET FOR RECYCLING PILOT PROGRAM






Source: City of Atlanta, Department of Public Works,
"Proposed Pilot Solid Waste Recycling Program,"
Atlanta, Georgia, August 8, 1989 (typewritten).
recycling are low.^^
Recycling would be feasible for Atlanta along with
landfill expansion and the renovation of Hartsfield
incinerator. The financing of these projects, however,
is another problem Atlanta must consider. In North
Carolina, Mecklenburg County's 1988-89 solid waste budget
consisted of two separate bond referendums for solid
waste management facilities which totaled over $98 mil¬
lion: $5.3 million for recycling facilities; $29 million
^^Mulvey, "The Econmics of Recycling Municipal Waste,
p. 36.
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for an incinerator 200 tons per day; $17 million for con¬
structing a 570-acre lined landfilled; and the remaining
$47 million for future resource recovery projects. This
is an integrated program which has flexibility to allow
for technological advancements, changing market conditions
and other factors.^0 These figures would be appropriate
for Atlanta because the waste disposal amount in the county
is comparable to Atlanta.
Funding mechanisms for an integrated approach is
challenging. One option to consider is an enterprise
fund derived from revenues generated by the operation of
a facility. In Figure 2, the revenue generation options
are shown.
The Disposal Charges under "put" or "pay" contracts
are collected from companies who pay to dispose their
waste. The charges generate revenues which contribute to
an enterprise fund. There are also charges associated
with disposal which is not rated based on how much is
placed, but just a charge for using the facility. The
fees associated with disposing waste are collected and
also deposited to comprise the enterprise fund.




Source: City of Atlanta, Worshop on Solid Waste Disposal, November 4, 1988.
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An enterprise fund appears feasible because the
amounts within the fund is comprised from revenue generated
from methods of disposal. These methods as rated in
Figure 2—revenue from landfills, recycling and revenue
recovery--comprise the enterprise fund. The enterprise
fund can be considered a favorable method of financing
an integrated approach to managing solid waste disposal.
The favortism associated with the enterprise fund is a
result of revenue generated by disposal charges and
assessments.
Other methods of financing are revenue bonds, general
obligation bonds, user fees and credit enhancement appli¬
cable to the City. An integrated approach to financing




The City of Atlanta, like other municipalities, is
facing the challenge of establishing long-range plan for
handling solid waste materials. In the case of Atlanta,
the issue goes beyond what systems should be considered,
but also include the financing mechanism which should be
applied to the option considered.
The new federal laws will greatly affect the options
that are to be considered. The requirements imposed by
these laws are very costly over projects, such as land-
filling and waste-to-energy facilities. Consequently,
management must include these costs and meeting the regu¬
lation standards in their long-range planning.
The City of Atlanta has one method of disposing, which
is landfilling. In the past, this method of disposal was
inexpensive and complementary to Atlanta's waste demand.
Unfortunately, the existing landfills for the City of
Atlanta can only last for seven years. The need for new
facilities is very great. It is expected that any new
facility should last for a period of twenty years.
-73-
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The Atlanta's Co-Disposal Study suggested options that
the City could consider. They were:
1) Expand present landfill sites;
2) Build new landfill sites;
3) Renovate Hartsfield incinerator plant coupled
with landfilling;
4) Renovate Hartsfield incinerator plus establish
new incinerator facilities on Key Road Landfill
Site; and
5) Renovate Hartsfield with the use of the Steam
Loop for revenue sale.
All these options are expensive, but some cost less than
others. The least expensive option appears to be expanding
the present landfill sites; and the second least expensive
option is to renovate Hartsfield with the use of the Steam
Loop.
None of these options could meet the waste demand
solely. In reviewing these options and other cities else¬
where, methods of handling disposable waste, in the inte¬
grated approach appears to be economically feasible and
successful.
The integrated approach combines incineration with
waste-to-energy, recycling and landfilling as the method
of disposing waste. The advantages to this approach is
that each facility's life is extended longer because a
combination of methods is used and the waste is spreaded.
Landfill space is reserved because through recycling
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and incineration, the left over materials which must be
disposed of are very limited in amounts. The cost asso¬
ciated with an integrated approach are attractive mainly
because a recycling project have very low capital cost;
landfilling costs are low over a period of time because
the amount disposed is at a minimal; and waste-to-energy
projects produce revenues which can assist in minimizing
operating costs.
The funding mechanism used to finance these projects
vary. A popular method of funding is the general obliga¬
tion bonds, as indicated in the Literature Review. The
other methods of funding, as explained earlier, are—
general revenue, enterprise fund, user fees, tipping fees,
pay-as-you-go and credit enhancement. The integrated
approach to financing would be ideal if the revenue from
landfilling, recycling and waste-to-energy recovery were
all combined to create an enterprise fund. This method
is attractive because the enterprises fund would be used
for payback on the bonds used to established the landfill,
recycling and energy recovery projects. Also, users fees
and tipping fees are revenue generated and can offset the
cost of landfill sites.
Recommendations
The City of Atlanta has many options available, how¬
ever, the writer's recommendations for the City would be
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for the city to implement an integrated approach toward
developing their long-range solid waste plan. Therefore,
the city should consider alternatives, which are economi¬
cally feasible; requiring minimal capital and operating
costs and whose means of financing is much more attractive.
1) Expand the Cascade Road and Key Road landfills;
2) Renovate Hartsfield and add new incinerators near
the steam loop; and
3) Develop a recycling program for materials—glass,
aluminum and paper for reduction purposes.
These recommendations are made assuming that an integrated
approach would be used to fund the projects. The funding
considered should consist of general obligation bonds,
revenue bonds, an enterprise fund, revenue from user fees
and credit enhancement. This approach would prove advan¬
tageous in meeting the City of Atlanta's waste needs.
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